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Abstract

To study the effect of nitrogen fertilizer and irrigation regimes on some crop growth indices of forage maize under conventional and conservation
tillage system, an experiment has been conducted in split plots with a randomized complete block design and three replications at University of
Tehran’s farm during 2018. Tillage systems, as the main plot in two factors, include conversation and conventional tillage, whereas water stress, being
the subplot, is in three levels which are 30%, 60%, and 90% of moisture requirement. Also, nitrogen fertilizer, as the sub-sub plot, is at three levels, 0,
50%, and 100% of the recommended rate. Results in the flowering stage show that the highest leaf area index (6.28) and crop growth rate (34.01 gr m-
2 day-1) have been obtained from the interaction between slight water stress (90% of crop water demand) and nitrogen (100% of crop demand) as
well as the interaction between slightly water stress and 100% nitrogen in conventional tillage, respectively. The highest relative growth rate (0.08 gr
gr-1 day-1) and total dry matter (1006.86 gr m-2) belong to simple impact of 100% nitrogen along with the interaction of slightly water stress and
100% nitrogen in conventional tillage, respectively. Results show that under severe water stress and higher application of nitrogen, the fertilizer will
cause less crop dry matter under conventional tillage.

Keywords: Conventional tillage, crop growth rate, dry matter, leaf area index, relative growth rate.

Email: esmaeilafshoon@ut.ac.ir J s s 5 3



sl s a5 il L sk 1 g3 ol

Colg 03 s 038 Lles 1 olS s, Klg s Slds
s (L et al., 2006) Lns LialS |, Jyame s
el Lol ole (2008)
5wl sl sl S i b s wls 3 Sles
5o als 5 Shes Ll s 5 4l ds D3 5 I
5 I s il O3 SRl s oS slasles
e S 5 S g L Ol IS 05

Majidian et al. ., »

WL oo plmil 1) pland S350 4 SLs S RS
DA 3 S Ol Kl S e parls
Wl > Shas s 5 5 K25 wsle g 5o S s
el 5 w0 shweas (Rizzi et al., 2005) 4ol JSse
5 S p e bl s @Sl wd, gl el
Lodd, slaasls b 5 ol Lalgll "SKas 055
Kochaki & ) J.J.sjfde ol Clsls &5 cl?u.‘
.(Srmdnya, 2000
S 5l 0L bl 03 oS s e K s
SoopSle pll s Al Sl S
Y0 e $ousS e 5 oSS (sl
Aol Cowsas 3ay o ST VARIPI /AR
):AJW Loy Co o g s My o S 50
Lol sne Sl candllans 50 (65,5 pllad 4w o
Coenl 4 a5 L .(Ranjbar ef al., 2016) Lzili oo
Lis Sistans 5 Sax gble jo bl o581
e Ol (Kot s pizes 5 OLal 5558 e
3 8es 5 Al e Sl 5 b (655lS el LA
POl sk Ol 35 Saas 4 Db elS
(S e Gt U s sl
5 S sl 3 Shee 058 38 5 (SA

5.LAI

6. Dry Matter

7. Net Assimilation Rate
8. Crop Growth Rate

douio .4
3 <=.L‘.§ S da g A ey (Zea mays L) &)
A Jdsa Ol 5 paS il Ol el 3
slee i imes 5 Sis slpasol Wl Swil
Olpl 53 o3 Mg el |5 o Ses 5l S
e SysS= ‘_;L%Ué.; .(Abad et al., 2017) .l
33 5 sl gbedle (S ST sl galS 4 e
Mrabet, ) Lss o St ciS el Col aulg
Ll Cupde «(Sistang 5 St gble 3 (2002
S S O b 5l Bl s sudS i e
Kumar ) L)ls oly5 OV games A58 2l58l 55 age
s Z3S ehisar | gBli= wsi (& Goh, 2000
Cusby 5 bes S e ALS Ll 53 g
S sl Ol (il (auails g Il 25 S
b 3 Ol ialS 5 (Hajabbasi & Hemmat, 2000)
ool cnlial e 355 o (Dabney, 2004) Sl
Bl s Jeolse (p il Olgea 05555 s
.(Norwood, 2000) Lleds 4 S L 55 &b 5 Saes
ot 5wl ladd olal o S 05550
WS Ol es O O a3 .ol Sl 5
b AL slad sk 3 5L, 50 RNA 5 DNA (a5
Calem gl 0T 3 Shas 5 5l 455 sl L35 sl
Sinclair & ) cxle (Sas ( ALS lacil sl
L abcyssdme Llg e | ol 55 (Vadez, 2002
Cilee gladl b 3 ol sbwl Cel b uS sl
o S st bk e bt 5 (SOdnsd
5 Gleis, Selda s sl (b S Ol als
o sd LA Ogedhend Ol 53

1. Conservation Tillage
2. No Tillage

3. Water Stress

4. Net Assimilation

) :‘ / ]
S S

\2" Ot....:\.?l" UL«JI “‘a)}.:

A



(Zea mays L) slagle &,3 5 Shas 9 sy sla poslis S 20 5 059,00 395 (oS s by, LS50

i syl G Ao (ldess Ol Loy
i oS Sl dls | Sa g a5 T elys o b
Cusby Ol 5 A eslizal (K el 505 Jua) s Lis
O bl ol LA albs b ol 55 S
Wls (Sojen a5 ol cd b s S,
G oam g bl Csty oy VYT 5 YOMA LS e
RS ITT S g all (o sase o ()15 el gl
Sl Ol a5l e aSe e L
A3 eslizal (1) el 51 bl Cug a3 3ls)se
.(Alizadeh, 2004)
Dy =[(FC-PWP ) /100] pb. Dr. F (V) ala,
FC «(mm) bl ,a 55 of lkis Dy O 3 &
PWP (sl b b dats 55 S cusb, G55 Ao)s
oo D eils (S e el 5o St cosb; S5 Ae s
iy fie Ges Drogrom®) Sk g al o s
Aes (Ao y3) S b ados g 2 F 5 (mm)
T gb s oSans | Sl Oley pasets gl
As esliad (W1 HD2 Jae) Delta, T S
Yo) dha arey Ges B S ook, (oSl
Glals S eslind b oll 2238 plonil (e il
Jole 2 ool e L Yo slad s Aol L Sl
S e e k2 Jlasl S 2 Bl s i
(555 2,08 Ob) Aol pslde s o 4 53 055 50
O s g‘ﬁ)ls Voo) apg sldie doys Ve 5 00
paia S IUT alel e D3s 8 M
Shawos e s kg ol 38 35 0l mw S a5 S
el 5 QLS 5o p Sk V) Jad glas S g S
e SIS S Oles L2 O L3 p SSkS Yor)

A

4. Field capacity
5. Permanent wilting point
6. Pressure plate

sl s GoslES e SRk L;;)-},J e,z
S rbu‘ CJS QL';«JC.A.Z DL é‘_} d‘;@i e@‘b d’.:...la

by 959 3Mg0 .Y
Wlas ghieas AYAV-AA ol e s Silesl ol
PR C-E L NS PP | E U PO SR
Slio 5l (Fp s S Bl s Shes 0550 555
oS K o3 glsle Sod gl sla e ls
Sls Ol oKl iasn 5 disel asye 3 Vit
ol bl Slasiie ad ebail & S Ol e 3
Jsb bos gl 51 byl e WY fels we e
YO ol g 5,8 (0 4o 0V ol e
Gl adlane opl sl Jld aids (A
Bl Y Sl oSke L S 5 08 las]
3 S Slosasr sl e e YEA 350
el el (V) Jsdr 53 ilesl owe S lard
5 bl aleed Bl 5l bl 555 w050 S
OF s BB Sand e 55 e 3L s
A Gl a3 T (S 5hS o S ke 4/Y)
2 e Sk V80) by Bl 51l cpl b sl
2yl pe 05 L (o S LS

o3 ks 2l s G S O pen sk
plil ST aw b sl LolS glas sk - b B
o 53 b i selesl cnl s ol els as
gl e b bl o b Jule o sm e 5 55581 )
e s s e als Olpea | S 59
Jele 5 (T 5L asns Yo e A Ll

Voo 500 aw) d‘“ Aw 33 U5s 0 3S o p B

1. Slight water stress
2.Moderate water stress
3. Severe water stress

) :‘ / ]
S S

\2" Ot....:\.?l" UL«JI “‘a)}.:



ol Jow S pland 5 (S5 Sleo s N J g

- . L e T & Al ¢ 15 0 405 3
S s My e MBS 0l Js S RISV JUHIVIE S S
Sk (mg/kg) (mg/kg) (%) (%) (pH) (ds/m) (cm)

e Vo 4y +/+4A VA4S A% v/ Yoot

Losl e ol o glady pld a5 8ol
VY Gl e s B Jame ol S sl s VO sles
w)ﬂL;u.uwj;,y;puoi&;}oﬂuu
ol Sl e Jgb 52 6 Sl Juad s,
Jsb 5o € S 035 had Loy s sl (V)
e My L ey Sl () 2l ) Al Lad
oslizal (0) 5 (£) Lalsy 51 b Jpuams Ay sy s

A

(Kochaki et al., 2009) (Y) ki,
Y = agta; x4x (exp(-(x-a,)/a3))/(1+exp(-(x-a)/a3))’

(Yin et al., 2003) (¥) alal

e (B8 ) S b s W s S Jele

Ldd Blol Sk g s el oK 5 (S e
By g S Cow bl sl 3 LS abs e e
P bag gy frer ShaS 5
23 S eas Sugs e 93 e 5 (o35 00 S
oslanal Sy o 8 51 ) s ¢l cule
LosiusS e Sy o O3 CilS gl s S
Slesy oS posese LS S eslind
Sl 53 byl it S 4y o3l 0aSal 5 S
shile Bl Sl e s Lle dops 40 @) s
Gl oS b i oS a5 s (s
SR o35 5 S lachs; alols il s

TDM = —— "

(rexp (b)) ey bl 5 sl VO e S 55 Vet S
ssbea LaEs S b s e gl & s, s

(Kochaki & Sarmadnya, 2008) (£) s 7 i}
RGR WLy s e S e S Aol (bl slas halS
T2 SSeide Sl eslind U s glacils J 2S5 0 B S
. .. Z A R : .
(Kochaki & Sarmadnya, 2008) (0) alasl, o LR 3 S e 0 Dol S
CGR = (Wa=Wy) NI FYVEPRGINAY '@)U L cl;u'\ Coss 4w )3 Fwd

~ Ga(T,-Ty)

O Odewy O @y J‘,\,.ﬁ S e,e A Lol s &S

adady s 43]3 C]‘”“ Sl gfﬁ c)a.“ Sl
ao o 3505 S o A3 OF )3 oS ol ot Cilae
S Sl e Sas e Ol X 0 e e
b b s 6y KB O35 i @ il
xie al sl gl el ol b s A
O35 slde SS1u> Ao s by &S Slej i€ ¢ ) 35 90

05 e Ay Ly RGR 8l o Gl &5 5y 2

D IVAA olo go VE 5 0le 0 Yo LS S
23 iy S U5 s Sy e ks
Loadls i Gde 5l e o5 a5l s IS ad>
el (S a gl e te S DS ) el
A3 spmse Gadsel LAE S by elas 5 LS
GoSeslul ol 03 wol&aslesl & JUiml 51 amy Slsl S
51 eslizal U lagl o S 03 Sl 5l e s
(0.l Windias 3 Jus ) Gl..ﬂt_fﬁ chw Ks

) ." / ]
S S

\i" Ot...a'u." UL«JI “‘a)}.:

YYA



(Zea mays L) slagle &,3 5 Shas 9 sy sla poslis S 20 5 059,00 395 (oS s by, LS50

G35 5 Jgamee Ay S Slho 5 03550 555

o g el ¥
S5 e S sl 0l il ls e Jsde b
S e b 035 5 sS ile T 5 S
Sl doys o il e 53 Sy e als
ghw el eSS A 53 (Y o)
5B Ao V) as S i Hles s (VW) S
DRl LA edalie 055555 358 208 pde 5 (L
L3038 308 s 5 s BB ST enl 3
Sosba il (LIH S, e atls i
) i ol 55 s (UYA) OF i op 5 b
0o 6355 Sk doys Vo 5,8 5 (ol 5L as s

O IS8) as Jol

035 Wi e game L) o CGR () 55 ¢ 5 2
S Oy W, ‘(D?) sl ol ol ged 53 @ i
15 pa gas Oley Ty ‘(6;) 035 SO15 paised 53 Wi
£33 SOl paises Ol T (28 51 ey 555) Jl
s e QLIS e chwGA s (S 31 e 33))
Slide \3lp 5 51 eslizul b cul o () 5 (Y) Lals 3
Sialesl 5l Lol glaesls . as 5,50, Write V.01
alie 5 dd BT (U8 a5ed) SAS Il 5 a5
0 Jlexl rhaw 53 (S5ls g1 1 Lasliad L s SSLe
ISt I3l 5 5 ISl e 5 (sl A plil Ao

Ao S eslazl

YL R
JW\CH.AJAAS:\;QL&JJQQ)\)QFJ Jsd o
J\..j:) C_,.F«J.w W}" djjj:f 3}5 A.}L.A j:'" GJ\.,DJA t_i.i

Md‘ﬁ}b&):y&Q)jjwﬁ)“ﬂ‘djmujuﬂggﬁcbmda’uwL‘:‘)bQ)’JYd‘pb

o J8 W po 53 0357 355 5 2l S (5598 3G

Sl g,r.v<3‘:~° L
: — : - : ; et e

S osle 8§00 i M) Co e Jgme L3 o e Sﬁc]awu.a;'-u ]
V)V EY/A ns /e aTYYOYA* +/*Y ns Y/Y+ ns Y SSS
AYVYVEA ns DAEEFARWAS N Vo/yo* ¢/47ns \ SoosS=
104Y/YY ey /4 g Y kol Jols sl
QAWASV/TVER o/ YA ns V1 g7y VY Y P
04AL/YY ns o/++ 2 YYYY ns YAVY* +\Yns Y oot 5 T i bl S
4L0V/) » Y +/A¢ ns Yal A o el sl
WYVAFYRE /o) Y Y\ 0/0A™ /ey Y 059,55 35S
YYSYAY ns o/++ s\ Wns /00 ns +/+V0 ns ¢ S S 5 O3 a8 e
VIOAMAVE % /ue e Y4 s Yi/gH \/g g Y GoosSbE 5 055 555 blaze
V4AVA/NQEE /e FAA s ratis Y¥ns ¢ G365 o 55 05550 28 e A
ACERVEA reeareol \/oY XY Yi F AP el sl
4/0 W YA o/\) - (1) & s e

SAlea Loy ) 50 JLA:;-NC]a.ﬂ):Jdlijljé)l:_;uj&_;)by.n(-&ﬁlﬁ%j’@ 5 3

E

) ." / ]
S S

\i" Ot...a'u." UL«JI “‘a)}.:

Yya



v ENO BNS50 N100

sS/jcla.«u.aa-U.

s g
oMébm%;QNIOO‘,NSO NO .J:Jf&f):ajsgﬁcbmf}uﬁbj}fé:}sjdiﬂ:ﬁ)u;‘.\ JS.:
S Ao, Ar 5N =l 5o A e las0lS G S il g B s (S A5 5 08 9055 S8Vt 9 00 b

LI g ls e N (g el Blod 1 alie g el oS T

----@--- W30-NO - - - W30-N50 -=4-- W30-N100
— @ W60-NO W60-N50 — &~ W60-N100
—0— W90-NO W90-N50 —&— W90-N100

sS/jcla.«u.aa-U.

L% IS YD)
50 (o akiaslLE o5 54 N100 s NSO NO . j3 S p elaw e ls Ky, p 039 45 355 5l SR8 LY USS

| e\._S/ ‘;JJL;J N BT LI U ol ck.ujaui:o'o.&h:f)w o S WI0 5 W60 W30 4 055 8 ‘5:‘95‘3‘.;5\"

B30 358 3,08 pzmpn 5 s KB T el
) it Rl oS gl S 4 sl il
e 3555 355 deps Vo e b (ol Sl dss
S e 55, VY 3 (VFY) S e el S1> 4,
3o VY SIS e arls a8 Xy, Al il
LS 5 55, Mdsa cllsy 0l Uil Sl ae

L;;«(V J&&)J@onu)L«gw):mS L»

b S b ol Lpy sy gzl ol s

Jlast 30 51 da el 55 ot 585 clS 51 a5, 1
ol N, WO 38 Lemer 5 S G
L (Sax 56 gl S a3l ks S e
Slos Ok b 1 OF o 0355 358 5,8 pe
Sl oS Ol 4 (G 51 dm s, M) Codls

St e e St ¥t IS PP

) ." / ]
S S

\i" bt‘...g\:l" a)ul “‘a)}.:



(Zea mays L) slagle &,3 5 Shas 9 sy sla poslis S 20 5 059,00 395 (oS s by, LS50

Al Wy adlaesyse slajles ales s (it
Cals Ol B cllS 51 e 5o, VY S Lestls ol
sodg Ay S sdalie (GBS 51w 335 AN) J s
Sl ealp o ; fead b s bl 5 S m
il 4 e el opl 45 Sl anls ol ol
Latifi ) A& dalg Al fad 55 Jpame Loy S
SIosSE s 5> D3 Ay o i (et al., 2004
5 S L d el lld s s e
e 38 3pp) (28 Slge St peal B izes
b S aame ) o Sl il ey
P S O e T3 SY L { P VRGO
@l el S A5 Ao Ve 035,50 558 5 5lis, s
ol 58l 3550 53 (2003) Kogbe & Adediran ol ks L
O5ap 555 eald (ilsdl Jlisa ol Uiy Cs

3ol J"J"ﬁ

o Ay s g T

g 3 S A s bl aes s
gl 53 O350 258 Gl o bl o A3, o e
Ao (Y dsar) C3 5 15 dsys S Jlens
ol 03 G 02 oiia 5 oS 1A (g A L e
558 oy Vo Sl w by e oy olS a5l
G Ay S Ly, (00 ) by O
2 oS YWAY) OF Sldde opite &S 3 glsS
Sbot 3B S ey 305 YA Oles 55 Gy 5 e e
Sl sSie el i Lols 035, 555 doys Voo
Sh o 5o M) Sl Ol B S 5 s 59, YA
Sop g elddlesl 6355 Dlad aw s (CllS
33 4 S O30 355 3,08 pde 3550 55 Lol ezl
Lo L) S 2alS Wy S0 o358 e
OIS 235 o 5 e

5 olS i) s 05 e Db Bpde Lol
Oisrs 255 QLS (v Ad) ealp ixes
ORIBl & e a5 s Gl e e SR
Sk O g 0 65 250 S S s L35
ey Sy b parls Gl b e 515
5 (Patel et al,, 2006) 055 355 3,05 il
(Nilahyane et al., 2018) olS ;lis,se ol _enl

Jeaxe by e ¥ Y
YE/N) pels cpl i oy 5k s IS A e o
it ol 5 ks 3L Gas o3 e 2 p S
SooaS Dlad s dons Vv 05580 35S ol jena
GoopS Dlag 5o (V0 JSA) Al Jol e
35 50 pde el pean Ll (SIS 5 Bl
055 VAN Jseamms LS5 s p JlMRs 0y 505 05555
S5 IS b el casay Gy 0> e
S dess ) b (KA A5 ik (SO
555 Lbed aw a5 s oS Dl &J
SFn Bl S 4 cud sdddlesl 035
Yol ddd mlan Sl (Ko i3 el Lol Ol
b g b 55 g w4 (] 5L Ao
P 03 Jpame Ld) Se e LI ok ks e
3 P SIS pteaw 38 5l faab
23 Sgusba (b IS) Ao 5 Bl 65581
Bl 0l g e g e 0 53 SIS e 55, VY
305 0% e p S AT S BV slie e
00 &y i 5l 055,58 355 sk )3 i b A ol
sl sl 3 lS (638 L doss Ve 0e Sl
03 dgames Ly Sy il bl Ao s (it 5 Lo ge

JS2) S Rl p o @By Dl Bl

) :‘ / ]
S S

\2" Ot....:\.?l" UL«JI “‘a)}.:

AfA



EBNO ®.N50 N100

5 a
3 I
D b b
v b

4 v de d T dc T ¢

i L f : g

e Yo g
S . h h pi

% ] hi T i =

< Vo 4

g ] J

o ]

s e s Ldd e s
Bl (i pamn oS

%JJQNIOOJNSO NO .fﬁﬁ&f)é&)deﬁ)wﬂﬁojjﬁ :}S‘gdiﬁ"dj)}db;|rp
Qv 5\ X ck.ujauxe-&bag}w%;q#jbﬁgﬁﬁﬂjajjﬁ}d:;}k}\“ 90 Lpﬁ“)bw

LI g ls e N (g lel Blod 5l alie Dy el olE ST 5L Ao ys

Ll ---@--- W30-NO --m--- W30-N50 -—-4--- W30-N100
W60-NO W60-N50 W60-N100
—e— W90-NO W90-N50 —a— W90-N100
o -
y B
3 —>> ¥
A
3 T v
i
- Ve
----@--- W30-NO ----- W30-N50 ----4--- W30-N100
< W60-NO W60-N50 W60-N100
—e— W90-NO W90-N50 —a— W90-N100
0+
I
Yo

Jpwams ddy) S
(g.m2.day™")

L BIETT
AJJA:QUZ.;%;A.ENIOO}NSO NO .Q)S J}MMJC,.F,\» x})ﬁbjjﬁ:}s‘gdiﬂ‘dj)}du :;uLf;‘ iJS.:A
0\55/ ‘;JJL;J RV B L LA ol ck.ujaui‘ﬁo“:f)w o 54 W90 5 W60 (W30 9 055 <5 6"}5‘3‘1"\“ 90 o

(pgopo 5 Bl G550 (o jay i 5 A JS2) el

) ."/ ]
S S
\i" Ot‘.wa'Ul " a)ul “‘ 099
Yey



(Zea mays L) slagle &,3 5 Shas 9 sy sla poslis S 20 5 059,00 395 (oS s by, LS50

a
S b
A ¢ I i
q I
L v
S Q3
<
=
—'cp Y
&
NO N50 N100
05558

904 o 0dasOLE ol 54 N100 5 N50 (NO. 25 |5 U 0 53 &b ed Ay S8 1 D595 355 5,8 310 K

LI g ls e N gyl Blod 5l aline Dy ol ol 03528 6555 L5 Ve

“Yo .
1 . 2\ ----@--- NO
:}‘ ’ RN — @ — N50

e

I,) No ] S N100
~ "L‘\.
by ':*li,\
B0 0,00 ] RS
2 =

~ . . —.

Yo £ Y A \

CBlS 5 e 59y

.Q)Swﬁ)wﬂ.ﬁj)ﬁij,‘.’ééf.\ﬁ,\f}‘.‘\JS.Z

sl oLE 059 25 (635 LVt 500 awo edasiLES i 54 N100 5 N50 (NO

J Kl Oh9t Y
2 oS VVAY s S S O sl S e
o $303S Sl Sl s JS A e 55 (e e
G258 Sl Ao Ve ol 5 i S L
@bl b 5l S ws fols o3 ol 05
Lot S dlsd e 5 b ol
JS8) il ol bl 3 psm e s3SI
et 3 S p e jarli 4 by Ele 5o Y
RS- i R AR U I WS PI T N W SRV
o eddol yasld g3 a 05580 255 o8 eds

2 gl Sy B SE aa oS e 151 L
S5 S lad a0l e S imes 5 4l
93 e iy L 28 & e sl l S Bl nalS
(Tarigh Islam et al., 2012) A5 daly= Ay fad b
el oS (53 Slas ey St i 0
oLS 53 038 39mS 25 b pl 5 il el
o 5 S e 1Al O i 45 A5 dal e s
o2 lE RIS el oS s el A s e
e 0338 35S sk RIBIL (ol WD s
Sit ool W5l 5 el (g5 5 o lad 55
.(Mohammadi et al., 2015) ol sl OLo

) :‘ / ]
S S

\2" bt...g\.?l" UL«.’«'«I “‘a)}.:

Yiv



ENS0 N100

Yeor aNo b ab b ab T
:[ g I be
¢
- Av o - deT de
By ef f
. e fg
y gh h h
h T g %
v, See
'2 Yoo
-
2 .
L b g S5 = S Ldd S b o 5 ]
Bl (5l pamn S

NIOO}NSO NO @.\Jg ija): Q):\ d}w&i’gjjﬁgj},:g :ﬁjdi‘;&"dj)}du aﬁ,G;l .VJS.::
e ch.ﬂ).\‘;.ﬁ'am.\oud Q;Qu#"hmﬂ ngMﬂjbj}jéL;:}s}\é\" 50 gjé..ﬂ AM.\QL:.:%J;A.E
REHRIRY ‘5‘)‘:‘!'&4 s 6)‘.41 Bl 5l wlis Sy, | e\._S/ ‘;JJL;J Aoy 8

Yoo
---@--- W30-NO
I —--#--- W30-N50
«;’ — A W30-N100
b »E Yo W60-NO
1 W60-N50
8 A
i W60-N100
- (o ®— W90-NO
—=— W90-N50
. . —&— W90-N100
Y. s e Ar Voo
L TS
Yoer ----@--- W30-NO
—----- W30-N50
1 W
3 — A W30-N100
=) Eove W60-NO
5B W60-N50
i A W60-N100
3
‘o ®— W90-NO
—=— W90-N50
: 1 —— W90-N100

S 51 e 59

skasHlis %;QNIOO 9 N50 {NO .QJS me&bqj}ﬁujjﬁ J}s‘gdiﬂsdjjjusu .s,ulS;I ./\JS.&'/
&ijlé doys Qe g cla.ﬂ,au:;se.m;ol.:sg,,s;afw%,wso W30 9 0595 6355 3 o ys Ver 9 00 aw

(@b\.ﬂ:-;cy,a ‘5‘3‘)‘5;5\5 o S ssr'jgi“ JS.&) R e\._S/

Gy JS Six 03y Sl (o s oA IS2)
slesl W RS LS 5 mwss Sl gl

Sl 4 e Jgame Ay S 2 0T o

A dlesl b (Bl 5 e e (55058 las o
BE ‘djjjz_:_, J}S .\..p).} Yoo Jﬁ)ls E) ;L:.D— é.\:.}-
VATV/0) s e (GBS 51 e 30, M) Cdls 5 Obes

L ol SE bl et 53 0 S VA

) ." / ]
S S

\i" bt‘...g\:l" a)ul “‘a)}.:

Yée



(Zea mays L) slagle &,3 5 Shas 9 sy sla poslis S 20 5 059,00 395 (oS s by, LS50

Hlo ool 1
2,00 3 s O8N 5 o 5 Ble 2ol &ﬁ@.a

&be Y

Abad, H. H. S., Mirhadi, M. J., Normohamadi, G.,
& Charabeh, A. (2017). Effect of deficit and
adequate irrigation and nitrogen fertilizer
levels on physiological traits of maize in
Kermansha province-Iran. Bioscience
Biotechnology  Research, 10(4), 716-721.
http://dx.doi.org/10.21786/bbrc/10.4/16

Alizadeh, A. (2004). Soil, water, plant relationship
(4th Ed.). University of Emam Reza Press,
Mashhad, Iran. (In Persian).

Dabney, S. M., Wilson, G. V., McGregor, K. C., &
Foster, G. R. (2004). History, residue, and
tillage effects on erosion of loessial soil.
Transactions of the American Society of
Agricultural and Biological Engineers, St.
Joseph, Michigan, USA, 47(3), 767-775.
http://dx.doi.org/10.13031/2013.16108

Hajabbasi, M. A., & Hemmat, A. (2000). Tillage
impacts on aggregate stability and crop
productivity in a clay-loam soil in central Iran. Soi/
and Tillage Research, 56(1), 205-212.(In Persian).

Kochaki, A. & Sarmadnya, G. H. (2008). Crop
plants  Physiology (translation). Jahad-e-
Daneshgahi of Mashhad, Mashhad, Iran.

Kochaki, A., Nassiri Mahallati, M., Mondani, F., &
Amirmoradi, A. (2009). Evaluation of radiation
interception and use by maize and bean
intercropping canopy. Journal of Agroecology,
1(1), 13-23. (In Persian)

Kogbe, J. O. S., & Adediran, J. A. (2003).
Influence of nitrogen, phosphorus and
potassium application on the yield of maize in
the savanna zone of Nigeria. African Journal of
Biotechnology, 2(10), 345-349.
https://doi.org/10.5897/AJB2003.000-1071

Kochaki, A., & Sarmadnya, G. H. (2000). Crop
plants  Physiology (translation). Jahad-e-
Daneshgahi of Mashhad, Mashhad, Iran.

Kumar, K., & Goh, K. M. (2000). Biological nitrogen
fixation, accumulation of soil nitrogen and
nitrogen balance for white clover (7rifolium
repens L.) and field pea (Pisum sativum L.) grown
for seed. Field Crops Research, 68(1), 49-59.
https://doi.org/10.1016/S0378-4290(00)00109-X

Kwaw-Mensah, D., & Al-Kaisi, M. (2006). Tillage
and nitrogen source and rate effects on corn
response in corn—soybean rotation. Agronomy
Journal, 98(3), 507-513.
https://doi.org/10.2134/agronj2005.0177

BE CJ§ Y'\Y/\/‘\) Q)S AL::§ L“f JS S Q)j JuN.L.::
S pde 5 s (S IS Il b o (a5 0
k;.w‘ ol &;bl.l?- dj)_}él?‘-v.:«w)é djjjsf :;5
053, 355 el ol jenay it aigle s Shae 2l il
Kwaw-Mensah & Al-Kaisi Lwy oS 5lis, e

el ol 5158 55 (2006)

S5 domi
S 5 s s Bl ol Sepl 4 e L
WY Jsles 65 Shas il ((of 5l o s A0) it
Yozl el azils pross oPd A e Ao
53 oA O Cilese 5 alyy e 358 55 Cydgdees
55 edls dm ol s Ol e |y gl uole Ll
A (S A5 5 me 53 kS oS Gl e o
3y s 355 dens Vv s ls el 18
(Sl s iy SEs O3y p el ST lS
ol ced 058 Saas Sopde (RlRl
Usn S ssba oS L3 e ol (Sis
sl gladle s bl (g558 S 055 ans
Lol i8S aalgs s Shae o1y 35 cute LG
s St 5 S Ao S 53 Ol Sepl @ a8
Sl 3lse 35S L 0T oy lagmas ST 5 550 I3
o e ol emay Bl (65,8 ol axlse
Sy 4 e Sdedls s Llg e 0550 sl
5 a3 350 S gl 5 (S5d kil

55l 5 Shes il 5l

Sley8 g K50
GosLES s Sash s L;;)-},J a5 LSS
U‘l‘ rl;u‘ B LS)M C,.ol.o U‘;CJ NS d”:’“‘b CL..& E)

.b:ﬁj&‘:)v\;}ﬂ‘&@j};

) :‘ / ]
S S

\2" Ot....:\.?l" UL«JI “‘a)}.:

Yéo



sl s a5 il L sk 1 g3 ol

Latifi, N., Navabpour, S., & Akram, G. (2004).
Evaluation of growth indicators in sunflower,

Record cultivar, under rainfed conditions.
Agricultural Sciences and Industries, 17(1), 61-67.
(In Persian).

Li, R. H., Guo, P. G., Michael, B., Stefania, G., &
Salvatore, C. (2006). Evaluation of chlorophyll
content and fluorescence parameters as indicators
of drought tolerance in barley. Agricultural
Sciences in China, 5(10), 751-757.
https://doi.org/10.1016/S1671-2927(06)60120-X

Majidian, M., Ghalavand, A., Kamgar Haghighi, A.
A., & Karimian, N. (2008). Effect of drought
stress, nitrogen fertilizer and manure on
chlorophyll meter reading, grain yield and yield
components in grain maize cv. SC 704. Iranian
Journal of Crop Sciences, 10(3), 303-330. (in
Persian).

Mohammadi, Gh.R., Safari Pour, M., Ghobadi,
M.E., & Najafi, A. (2015). The Effect of Green
Manure and Nitrogen Fertilizer on Corn Yield
and Growth Indicators. Journal of Agricultural
Science and Sustainable Production, 25(2),
105-124. (In Persian).

Mrabet, R. (2002). Stratification of soil aggregation
and organic matter under conservation tillage
systems in Africa. Soil and Tillage Research,
66(2), 119-128.

Nilahyane, A., Islam, M., Mesbah, A., & Garcia y
Garcia, A. (2018). Effect of Irrigation and
Nitrogen Fertilization Strategies on Silage Corn
Grown in Semi-Arid Conditions. Agronomy,
8(10), 208. https://doi.org/10.3390/agronomy8100208

Norwood, C.A. (2000). Water use and yield of
limited-irrigated and dryland corn. Soil Science

Society of America Journal. 64(1), 365-370.
https://doi.org/10.2136/sssa2j2000.641365x

Patel, J. B., Patel, V. J., & Patel, J. R. (20006).
Influence of different methods of irrigation and
nitrogen levels on crop growth rate and yield of
maize (Zea mays L.). Indian Journal of Crop
Science, 1(1and2), 175-177.

Ranjbar, M. H., Gherekhloo, j., & Soltani, A.
(2016). Effect of Different Tillage Systems on
Growth Indices and Yield of Zea mays L. (Corn
Forage ). Iranian Journal of Field Crops
Research, 15(2), 267-285. (In Persian).

Rizzi, R., Rudorff, B. F. T., & Shimabukuro, Y. E.
(2005). Analysis of MODIS leaf area index
product over soybean areas in Rio Grande do
Sul State, Brazil. In Anais XII Simposio
Brasileiro de Sensoriamento Remoto. Goiania,
Brasil (pp. 253-260).

Sinclair, T. R., & Vadez, V. (2002). Physiological
traits for crop yield improvement in low N and
P environments. Plant and Soil, 245(1), 1-15.
https://doi.org/10.1023/A:1020624015351

Tarigh Islam, M., Zarghami, R., Mashhadi Akbar
Bujar, M., & Owais, M. (2012). Effect of
Nitrogen fertilizer and Water Deficit Stress on
Physiological indices of corn (Zea mays L.).
Journal of Agriculture and Plant Breeding,
8(1), 161-174. (In Persian).

Yin, X., Gouadrian, J., Latinga, E.A., Vos, J., &
Spiertz, J.H. (2003). A flexible sigmoid growth
function of determinate growth. Annals of
Botany, 91(3), 361-371.
https://doi.org/10.1093/aob/mcg029

) :‘ / ]
S S

\2" Ot....:\.?l" UL«JI “‘a)}.:

Yén



